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Designing custom-extensible instructions for Extensible Processorsl is a computationally 
complex task because of the large design space. The task of automatically matching 
candidate instructions in an application (e.g. written in a high-level language) to a pre- 
designed library of extensible instructions is especially challenging. Previous approaches 
have focused on identifying extensible instructions (e.g. through profiling), synthesizing 
extensible instructions, estimating expected performance ... 
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We describe an algorithm to verify a hardware design given in Verilog using an ANSI-C 
program as a specification. We use SAT based Bounded Model Checking [1] in order to 
reduce the equivalence problem to a bit vector logic decision problem. As a case study, 
we describe experimental results on a hardware and a software implementation of the 
data encryption standard (DES) algorithm. 
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Satisfiability of complex word-level formulas often arises as a problem in formal 
verification of hardware designs described at the register transfer level ( RTL) . Even 
though most designs are described in a hardware description language (HDL), like Verilog 
or VHDL, usually this problem is solved in the Boolean domain, using Boolean solvers. 
These engines often show a poor performance for data path verification. Instead of 
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